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PROBLEM TO BE SOLVED: To prevent the generation 
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structure, the bias layer 3 can apply a bias magnetic field 
to the entire free layer 5. As a result, the entire free 
layer 5 is controlled for the magnetic domain to generate 
only a few magnetic domain walls. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused, by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the magneto-resistive effect component which is equipped with the magneto-resistive effect thin film 
with which sequential formation of a hard magnetism layer, the 1st non-magnetic layer, the 1st ferromagnetic layer, 
the 2nd non-magnetic layer, the 2nd ferromagnetic layer, and the antiferromagnetism layer is carried out, and an 
electrode layer, and is characterized by the 1st non-magnetic layer of the above carrying out antiferromagnetism 
association of the above-mentioned hard magnetism layer and the ferromagnetic layer of the above 1st. 
[Claim 2] The above-mentioned magneto-resistive effect thin film is a magneto-resistive effect component 
according to claim 1 characterized by having giant magneto-resistance and forming the electrode layer in the both 
ends of the above-mentioned magneto-resistive effect thin film. 

[Claim 3] The above-mentioned magneto-resistive effect thin film is a magneto-resistive effect component 
according to claim 1 characterized by having the tunnel junction mold magneto-resistive effect, and forming the 
electrode layer in both the principal plane side of the above-mentioned magneto-resistive effect thin film. 
[Claim 4] The 1st non-magnetic layer of the above is a magneto-resistive effect component according to claim 1 
characterized by being formed of Ru, Ag, Au, or Cu. 

[Claim 5] The manufacture approach of the magneto-resistive effect component characterized by having the 
magneto-resistive effect film formation process which forms the magneto-resistive effect thin film with which it 
comes to carry out sequential formation of a hard magnetism layer, the 1st non-magnetic layer, the 1st 
ferromagnetic layer, the 2nd non-magnetic layer, the 2nd ferromagnetic layer, and the antiferromagnetism layer, 
and the both-ends removal process of removing the both ends so that the above-mentioned magneto-resistive effect 
thin film may serve as a predetermined configuration. 

[Claim 6] The manufacture approach of the magneto-resistive effect component according to claim 5 characterized 
by having the electrode layer formation process which forms an electrode layer in the both ends of the above- 
mentioned magneto-resistive effect thin film. 

[Claim 7] The manufacture approach of the magneto-resistive effect component according to claim 5 characterized 
by having the electrode layer formation process which forms an electrode layer in both the principal plane side of 
the above-mentioned magneto-resistive effect thin film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magneto-resistive effect component which senses the field 

from the outside using a magneto-resistive effect, and its manufacture approach. 

[0002] 

[Description of the Prior Art] In high density magnetic recorder and reproducing devices, such as a hard disk drive 
unit and a magnetic tape unit, the magneto-resistive effect mold magnetic head (an MR head is called hereafter.) 
which reads the information signal recorded on the magnetic-recording medium is widely used using the magneto- 
resistive effect thin film (MR thin film is called hereafter.) magneto-resistive effect. 

[0003] As this MR head, the utilization of the so-called shielding mold MR head in which the magneto-resistive 
effect component (MR component is called hereafter.) was prepared between the magnetic-shielding members of a 
pair is progressing. The shielding mold MR head is made into the structure where the laminating of a lower gap 
layer, MR component, an up gap layer, and the up magnetic-shielding layer was carried out on the lower magnetic- 
shielding layer formed of NiFe, Sendust, etc. And insulating materials, such as Si02 and aluminum 203, are filled 
up between the lower gap layer and the up gap layer. 

[0004] There are what shows an anisotropy magneto-resistive effect (AMR:Anisotropic Magneto-Resistive Effect), 
a thing which shows giant magneto-resistance (GMR:Giant Magneto-Resistive Effect), a thing which shows a 
tunnel junction mold magneto-resistive effect (TMR:Tunneling Magneto-Resistive Effect) in MR thin film 
mentioned above. 

[0005] The spin bulb film 100 which is one of the thin films in which giant magneto-resistance is shown is 
equipped with the free layer 101, the conductive non-magnetic layer 102, the pin layer 103, and the magnetization 
fixed bed 104 as shown in drawing 19 . 

[0006] The free layer 101 is a magnetic force sencor, and is formed with the ferromagnetic ingredient which has the 
soft magnetism which is high permeability. Magnetization is being fixed and the pin layer 1 03 is formed with the 
ferromagnetic ingredient. By carrying out switched connection to the pin layer 103, the magnetization fixed bed 
104 is a layer which fixes magnetization of the pin layer 103, and is formed with the antiferromagnetism ingredient. 
Moreover, the substrate layer and protective layer which are not illustrated are formed in fact. 

[0007] As the MR component 105 (the GMR component 105 is called hereafter.) equipped with such spin bulb film 
100 is shown in drawing 19 , the bias layers 107a and 107b (the bias layer 107 is called hereafter.) are formed in the 
both ends of the longitudinal direction of the spin bulb film 100 formed by predetermined width of face through the 
2nd non-magnetic layer 106a and 106b. The 2nd non-magnetic layer 106a and 106b is formed in order to raise the 
regularity of the crystal structure of the bias layer 107. On the bias layer 107 of a pair, the electrode layers 108a and 
108b are formed, respectively. 

[0008] And an external magnetic field is detected to the magnetization direction of the pin layer 103 using change 

of the electric resistance produced when the magnetization direction of the free layer 101 changes. 

[0009] Moreover, the MR thin film 1 10 (the TMR thin film 1 10 is called hereafter.) in which the tunnel effect is 

shown is equipped with the free layer 1 1 1, the insulating non-magnetic layer 112, the pin layer 113, and the 

magnetization fixed bed 1 14 as shown in drawing 20 . The free layer 111 and the pin layer 1 13 are formed with the 

ferromagnetic ingredient. The magnetization fixed bed 1 14 is formed with the antiferromagnetism ingredient. 

Moreover, the substrate layer and protective layer which are not illustrated are formed in fact. 

[0010] It comes to form the magnetic-shielding layers 1 17a and 1 17b on both the principal planes of the TMR thin 

film 110 with which the MR component 115 (the TMR component 1 15 is called hereafter.) equipped with such a 

TMR thin film 110 was formed by predetermined width of face through the gap layers 1 16a and 1 16b. In addition, 

the magnetic-shielding layers 1 17a and 1 17b and the gap layers 1 16a and 1 16b serve as the electrode layer. 

[00 1 1 ] And the conductance of the tunnel current which flows a sink to an abbreviation perpendicular direction and 

flows the insulating non-magnetic layer 1 12 in a current to the principal plane of the TMR thin film 1 10 at this time 
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is measured, and an external magnetic field is detected. 
[0012] 

[Problem(s) to be Solved by the Invention] It is important that a magnetic domain wall does not arise inside each 
class which constitutes MR thin film by the MR head which used MR thin films, such as the spin bulb film 100 
which was mentioned above, and the TMR thin film 1 10, in order to detect a minute external magnetic field with 
sufficient linearity. 

[0013] However, in an MR head, the spin bulb film 100 and the TMR thin film 1 10 which were mentioned above 
are formed through the gap layer which maintains the insulation with MR thin film on the magnetic-shielding layer 
which draws the field of the outside for playback. 

[0014] This gap layer is formed of Si02, aluminum 203, etc. For this reason, turbulence of crystal regularity arises 
inside the free layer 102 in the GMR thin film 100, and the free layer 1 12 in the TMR thin film 110, and it is easy 
to generate a magnetic domain wall, magnetostriction, etc. 

[0015] First, the GMR component 105 equipped with the spin bulb film 100 is mentioned as an example, and 
generating of the magnetic domain wall in the free layer 102 is explained. 

[0016] In order to impress a bias field to the free layer 102, the bias layer 107 of a pair is formed in the both ends of 
the longitudinal direction of the spin bulb film 100. At the edge of the free layer 102, since the bias field impressed 
from the bias layer 107 to the free layer 102 is strong, it can remove the edge curling magnetic domain wall 
produced at the edge of the free layer 102. 

[0017] However, the bias field impressed from the bias layer 107 to the free layer 102 is weak in the center section 
of the free layer 102. Since it is irregularly generated in the free layer 102 interior, the magnetic domain wall 
mentioned above may be produced in the center section of the free layer 102. In this case, since it is inadequate that 
the bias layer 107 is just formed as for the bias field impressed to the center section of the free layer 102, a 
magnetic domain wall is generated in the center section of the free layer 102. 

[0018] Moreover, since the bias layer 107 is formed of the so-called ABATTO process, as it is difficult to form a 
configuration symmetrically and is shown in drawing 21 in fact, it is formed in an unsymmetrical configuration in 
many cases. Distribution of the resistance at this time becomes unsymmetrical in the both ends of the free layer 
1 02, as shown in drawing 22 . 

[0019] Moreover, two or more formation of the MR component is carried out on a substrate. For this reason, the 
configuration of the bias layer 107 changes with the locations formed. For this reason, as shown in drawing 23 , 
dispersion produces an MR head equipped with the GMR component 105 in distribution of the resistance in a 
magnetic force sencor. 

[0020] In addition, gap length is 0.2 micrometers and the width of recording track of the MR head used in drawing 
22 and drawin g 23 is 0.7 micrometers. 

[0021] Next, the TMR component 115 equipped with the TMR thin film 1 10 is mentioned as an example, and 
generating of the magnetic domain wall in the interior of the free layer 1 12 is explained. 
[0022] In the TMR component 1 15, as mentioned above, a current is passed to an abbreviation perpendicular 
direction to a film surface. For this reason, when a bias layer is formed in the both ends of the TMR thin film 1 10, a 
current will shunt to a bias layer. Since it is impossible to form a bias layer in the both ends of the TMR thin film 
1 10, it becomes difficult to perform magnetic-domain control to the free layer 112. For this reason, in the free layer 
1 12, it is easy to generate a magnetic domain wall. 

[0023] This invention is proposed in view of such the conventional actual condition, and aims at offering the 
magneto-resistive effect component which can, on the whole, carry out magnetic-domain control of the 1st 
ferromagnetic layer, and its manufacture approach. 
[0024] 

[Means for Solving the Problem] The magneto-resistive effect component concerning this invention is equipped 
with the magneto-resistive effect thin film with which sequential formation of a hard magnetism layer, the 1st non- 
magnetic layer, the 1 st ferromagnetic layer, the 2nd non-magnetic layer, the 2nd ferromagnetic layer, and the 
antiferromagnetism layer is carried out, and an electrode layer. And the 1st non-magnetic layer of the above is 
characterized by carrying out antiferromagnetism association of the above-mentioned hard magnetism layer and the 
ferromagnetic layer of the above 1 st. 

[0025] Since the bias field from a hard magnetism layer is impressed to the 1st ferromagnetic whole layer, the 
magneto-resistive effect component concerning this invention constituted as mentioned above becomes possible [, 
carrying out magnetic-domain control of the 1st ferromagnetic layer on the whole ]. For this reason, it becomes 
possible to detect a minute external magnetic field with sufficient linearity. 

[0026] Moreover, the manufacture approach of the magneto-resistive effect component concerning this invention 
has a magneto-resistive effect film formation process and a both-ends removal process. In a magneto-resistive 
effect film formation process, a hard magnetism layer, the 1st non-magnetic layer, the 1st ferromagnetic layer, the 
2nd non-magnetic layer, the 2nd ferromagnetic layer, and an antiferromagnetism layer form the magneto-resistive 
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effect thin film which comes to carry out sequential formation. In a both-ends removal process, the both ends are 
removed so that the above-mentioned magneto-resistive effect thin film may serve as a predetermined 
configuration. 

[0027] Therefore, a hard magnetism layer becomes possible [ offering the magneto-resistive effect component 
which is a predetermined configuration ]. Moreover, magnetic-domain control of the 1st ferromagnetic whole layer 
can be carried out, and it becomes possible to offer the magneto-resistive effect component which can detect a 
minute external magnetic field with sufficient linearity. 
[0028] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail, referring 
to a drawing. Below, the magneto-resistive effect component 1 (the GMR component 1 is called hereafter.) which 
has giant magneto-resistance as shown in drawing 1 first is explained. 

[0029] In addition, in order to illustrate the description of each part intelligibly, the drawing used by the following 

explanation may expand the part used as the description, and may show it, and the ratio of the dimension of each 

part material of it is not necessarily the same as that of the actual condition. Moreover, although illustrated about a 

configuration, an ingredient, etc. of each class which constitute the GMR component 1 from below, this invention 

is not limited to the GMR component 1 to illustrate, and should just choose a configuration, an ingredient, etc. of 

each class according to the purpose and engine performance which are considered as a request. 

[0030] The spin bulb film 9 with which the GMR component 1 equips substrate top 2 with the bias layer 3, an 

interlay er 4, the free layer 5, the conductive non-magnetic layer 6, the pin layer 7, and the magnetization fixed bed 

8 as shown in drawing 1 is formed. And it comes to form the electrode layers 10a and 10b (for the electrode layer 

10 to be called collectively hereafter.) in the both ends of the spin bulb film 9. 

[003 1] The substrate 2 is formed with nonmagnetic non-conductive ingredients, such as glass. 

[0032] The bias layer 3 is formed of the hard magnetic material. As an example of the hard magnetic material used, 

CoCrPt, CoPt, CoNiPt, Co gamma-Fe 203, etc. are mentioned. By impressing a bias field to the free layer 5, the 

bias layer 3 single-domain-izes the magnetic domain of the free layer 5 interior, and prevents generating of a 

magnetic domain wall. 

[0033] A configuration is prescribed by by giving etching or ion milling to both ends so that the bias layer 3 may be 
mentioned later. For this reason, the bias layer 3 becomes possible [ considering as a predetermined configuration 
with high precision ]. 

[0034] The middle class 4 is formed of the non-magnetic material, and has the function to combine in 
antiferromagnetism the bias layer 3 and the free layer 5 mentioned later. In other words, let the magnetization 
direction of the magnetization direction of the bias layer 3, and the free layer 5 be 180-degree reverse sense. Ru, 
Cu, Ag, and Au are mentioned as an example of the ingredient which forms this antiferromagnetism binder course 
4. 

[0035] In addition, as shown in drawing 2 , the coupling constant Ji of the bias layer 3 and the free layer 5 changes 
with the middle class's 4 thickness. At the time of Ji<0, the bias layer 3 and the free layer 5 are combined in 
antiferromagnetism. In the gestalt of this operation, the interlayer 4 was formed by Ru. At this time, as for an 
interlayer's 4 thickness, it is desirable that they are 0.65nm or more and 0.90nm or less, and it is most desirable that 
it is 0.8nm. 

[0036] However, the thickness of the middle class 4 set to Ji<0 changes with the ingredients which form the bias 
layer 3, the free layer 5, and the middle class 4. For this reason, an interlayer 4 should just form by the thickness it 
is thin to Ji<0. 

[0037] The free layer 5 is a part where magnetization changes with external magnetic fields, and is formed with the 
ferromagnetic ingredient. NiFe, CoFe, etc. are mentioned as an example of the ferromagnetic ingredient used. 
[0038] As shown in drawing 3 , the bias layer 3 and the free layer 5 are combined in antiferromagnetism by 
forming the middle class 4. And the magnetization direction of the bias layer 3 turns into a direction shown by the 
arrow head A, and the magnetization direction of the free layer 5 turns into a direction shown by the arrow head B. 
Moreover, in the edge of the bias layer 3 and the free layer 5, the field shown by the arrow head C and the arrow 
head D arises. For this reason, the bias layer 3 becomes possible [ the thing in the free layer 5 continuously done for 
the magnetic-domain control of from an edge to the other-end section ], and becomes possible [ carrying out 
magnetic-domain control of the free layer 5 whole ]. 

[0039] As mentioned above, the bias layer 3 becomes possible [ impressing a bias field to the free layer 5 whole ] 
by the bias layers 3 adjoining the free layer 5, and forming it through the middle class 4. For this reason, the bias 
layer 3 single-domain-izes the whole in the free layer 5, and prevents generating of a magnetic domain wall. 
[0040] The conductive non-magnetic layer 6 is a part which giant magneto-resistance discovers in the spin bulb 
film 9 by forming this. The conductive non-magnetic layer 6 is formed with the ingredient in which it is 
nonmagnetic and conductivity is shown. Au, Ag, Cu, etc. are mentioned as an example of the ingredient used. 
[0041] The pin layer 7 is the part where the magnetization direction was fixed, and is formed with the 
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ferromagnetic ingredient. NiFe, CoFe, Co, etc. are mentioned as an example of the ferromagnetic ingredient used. 
[0042] By carrying out switched connection to the pin layer 7 mentioned above, the magnetization fixed bed 8 is a 
part which fixes the magnetization direction of the pin layer 7, and is formed with an antiferromagnetism 
ingredient. As an example of the antiferromagnetism ingredient used, IrMn, FeMn, NiMn, RhMn, PtMn, CoPtMn, 
etc. are mentioned. 

[0043] The electrode layer 10 supplies a sense current to the spin bulb film 9. The electrode layer 10 is conductivity 
and is formed in the shape of a thin film with the metallic material with low resistance. By using an ingredient with 
low resistance here, it becomes possible to lower the resistance of the GMR component 1 whole. As an example of 
the metallic material used, Cr, Ta, etc. are suitable. 

[0044] As mentioned above, when the resistance in the MR head produced using the constituted GMR component 1 
was measured, as shown in drawing 4 , it became clear that distribution of resistance was bilateral symmetry. 
Moreover, it became clear that there is also little dispersion in resistance. 

[0045] The GMR component 1 is that the bias layer 3 can impress a bias field to the free layer 5 whole by the bias 
layer's 3 adjoining the free layer 5, and forming it through the 1st non-magnetic layer 4, so that clearly also from 
the above explanation. For this reason, in the GMR component 1, the free layer 5 whole is single-domain-ized, and 
generating of a magnetic domain wall is prevented. 

[0046] Moreover, when the bias layer 3 and the free layer 5 join together in antiferromagnetism, as shown in 
drawing 3 , the direction of the field which the bias layer 3 impresses to the free layer 5, and the direction of the 
magnetization in the free layer 5 are in agreement. By this, since the bias layer 3 becomes possible [ the thing in the 
free layer 5 continuously done for the magnetic-domain control of from an edge to the other-end section ], as it 
shows drawing 5 , magnetization of the free layer 5 serves as the fixed direction in the whole. And distribution of 
the resistance in the GMR component 1 serves as bilateral symmetry, and becomes possible [ detecting a minute 
external magnetic field with sufficient linearity ]. 

[0047] In addition, as the GMR component 1 is shown in drawing 6 , sequential formation of the magnetization 
fixed bed 8, the pin layer 7, the conductive non-magnetic layer 6, the free layer 5, the middle class 4, and the bias 
layer 3 is carried out on the substrate 2, and the electrode layers 10a and 10b may be formed in the both ends. 
[0048] Below, the magneto-resistive effect component 20 (the TMR component 20 is called hereafter.) which 
shows the tunnel effect is explained. In addition, although illustrated about a configuration, an ingredient, etc. of 
each thin film which constitute the TMR component 20 from below, this invention is not limited to the TMR 
component 20 to illustrate, and should just choose a configuration, an ingredient, etc. of each thin film according to 
the purpose and engine performance which are considered as a request. 

[0049] Sequential formation of lower magnetic-shielding layer 21a, lower magnetic gap layer 22a, the bias layer 
23, an interlayer 24, the free layer 25, the tunnel barrier layer 26, the pin layer 27, the magnetization fixed bed 28, 
up gap layer 22b, and the up magnetic-shielding layer 21b is carried out, and the TMR component 20 becomes, as 
shown in drawing 7 . The TMR thin film 29 is formed of the bias layer 23, an interlayer 24, the free layer 25, the 
tunnel barrier layer 26, the pin layer 27, and the magnetization fixed bed 28. In addition, the perimeter of the TMR 
component 20 is filled up with the insulating material which is not illustrated. 

[0050] Lower magnetic-shielding layer 21a and up magnetic-shielding layer 21b (it is hereafter named the 
magnetic-shielding layer 2 1 generically collectively.) serve as the electrode layer. The magnetic-shielding layer 2 1 
is formed from a magnetic material with conductivity. Sendust (Fe-aluminum-Si alloy) etc. is mentioned as an 
example of the ingredient used. Moreover, the width of face of this lower magnetic-shielding layer 21a and up 
magnetic-shielding layer 21b is called distance between shielding. 

[005 1] Lower gap layer 22a and up gap layer 22b (it is hereafter named the gap layer 22 generically.) isolate 
magnetically the magnetic-shielding layer 21 and each metal layer which constitutes the TMR thin film 29. Lower 
gap layer 22a isolates lower magnetic-shielding layer 21a and the bias layer 23, and, specifically, up gap layer 22b 
isolates up shielding layer 21b and the magnetization fixed bed 28. 

[0052] The gap layer 22 serves also as the electrode layer. The gap layer 22 is formed from a non-magnetic 
material with conductivity. Cu etc. is mentioned as an example of the ingredient used. 

[0053] The bias layer 23 is the same as the bias layer 3 in the GMR component 1 mentioned above, by impressing a 
bias field to the free layer 25, single-domain-izes the magnetic domain of the free layer 25 interior, and prevents 
generating of a magnetic domain wall. The bias layer 23 is formed of a hard magnetic material. As an example of 
the hard magnetic material used, CoCrPt, CoPt, CoNiPt, Co gamma-Fe 203, etc. are mentioned. 
[0054] The middle class 24 combines in antiferromagnetism the free layer 25 which is the same as the middle class 
4 in the GMR component 1 mentioned above, and is later mentioned with the bias layer 23. Ru, Cu, Ag, and Au are 
mentioned as an example of the ingredient which forms an interlayer 24. 

[0055] In addition, the coupling constant Ji of the bias layer 23 and the free layer 25 changes with the middle class's 

24 thickness like the GMR component 1 mentioned above. At the time of Ji<0, the bias layer 23 and the free layer 

25 are combined in antiferromagnetism association. However, the thickness of the middle class 25 set to Ji<0 
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changes with the ingredients which form the bias layer 23, the middle class 24, and the free layer 25. For this 
reason, what is necessary is just to make it an interlayer's 24 thickness set to Ji<0. 

[0056] The free layer 25 is a part where magnetization changes with external magnetic fields, and is formed with 
the ferromagnetic ingredient. NiFe, CoFe, etc. are mentioned as an example of the ferromagnetic ingredient used. 
[0057] Also in the TMR component 20, the bias layer 23 and the free layer 25 are combined in antiferromagnetism 
by forming the middle class 24 like the GMR component 1 . And as shown in drawing 3 , the magnetization 
direction of the bias layer 23 turns into a direction shown by the arrow head A, and the magnetization direction of 
the free layer 25 turns into a direction shown by the arrow head B. Moreover, in the edge of the bias layer 23 and 
the free layer 25, the field shown by the arrow head C and the arrow head D arises. 

[0058] For this reason, the bias layer 23 becomes possible [ the thing in the free layer 25 continuously done for the 
magnetic-domain control of from an edge to the other-end section ], and becomes possible [ carrying out magnetic- 
domain control of the free layer 25 whole ]. 

[0059] As mentioned above, also in the TMR component 20, the bias layer 23 becomes possible [ impressing a bias 
field to the free layer 25 whole ] like the GMR component 1 by the bias layer's 23 adjoining the free layer 25, and 
forming it through the 1st non-magnetic layer 24. For this reason, the bias layer 23 single-domain-izes the free 
layer 25 whole, and prevents generating of a magnetic domain wall. 

[0060] The tunnel barrier layer 26 is a part where tunnel current flows, when a sense current is passed to the TMR 
component 20. In addition, a sense current flows perpendicularly to the principal plane of the TMR thin film 29. 
With the TMR component 20, an external magnetic field is detected by detecting the conductance of this tunnel 
current. The tunnel barrier layer 26 was created with the metal which is nonmagnetic and is insulation, and it 
reaches to an extreme of it, and it is a film. Although aluminum 203 is mentioned as an example of the ingredient 
used, it will not be limited especially if it is the ingredient with which tunnel current flows. 

[0061] The direction of magnetization is being fixed by switched connection with the magnetization fixed bed 28 
which mentions the pin layer 27 later. The pin layer 27 is formed with a ferromagnetic. CoFe etc. is mentioned as 
an example of the ferromagnetic used. 

[0062] The magnetization fixed bed 28 is considering switched connection as the pin layer 27, and fixes 
magnetization of the pin layer 27. The magnetization fixed bed 28 is formed with the antiferromagnetic substance. 
IrMn is mentioned as an example of the antiferromagnetic substance used. 

[0063] The TMR component 20 becomes possible [ impressing a bias field to the free layer 25 whole ] by the bias 
layers 23 adjoining the free layer 25, and forming it through an interlay er 24, so that clearly also from the above 
explanation. For this reason, the free layer 25 whole is single-domain-ized, and it becomes possible to prevent 
generating of a magnetic domain wall. 

[0064] Moreover, when the bias layer 23 and the free layer 25 join together in antiferromagnetism, the direction of 
the bias field which the bias layer 23 impresses to the free layer 25, and the direction of the magnetization in the 
free layer 25 are in agreement. By this, since the bias layer 23 becomes possible [ the thing in the free layer 25 
continuously done for the magnetic-domain control of from an edge to the other-end section ], magnetization of the 
free layer 25 serves as the fixed direction in the whole. 

[0065] And distribution of the resistance in the magnetic force sencor of the TMR component 20 serves as bilateral 
symmetry, and becomes possible [ detecting a minute external magnetic field with sufficient linearity ]. 
[0066] As the TMR component 20 is shown in drawing 8 , moreover, lower magnetic-shielding layer 21a, 
Sequential formation of the lower gap layer 22a is carried out. On lower magnetic-shielding layer 22a The 
magnetization fixed bed 28, Sequential formation of the pin layer 27, the tunnel barrier layer 26, the free layer 25, 
the middle class 24, and the bias layer 23 is carried out, and the laminating of up gap layer 22b and the up shielding 
layer 21b may be carried out one by one on it. 

[0067] Below, the manufacture approach of MR component is explained. First, the manufacture approach of the 
GMR component 1 mentioned above is explained. In addition, in order to illustrate the description intelligibly, like 
drawing 1 thru/or drawing 8 , the drawing used by the following explanation may expand the part used as the 
description, and may show it, and the ratio of the dimension of each part material of it is not necessarily the same as 
that of the actual condition. 

[0068] The permanent magnet layer 41 which finally turns into the bias layer 3 first on the substrate material 40 
which finally serves as a substrate 2 as shown in drawing 9 when manufacturing the GMR component 1 , The 1 st 
non-magnetic layer 42 which finally turns into an interlayer 4, and the 1 st ferromagnetic layer 43 which finally 
turns into the free layer 5, Finally the laminating of the conductive non-magnetic layer 6, the 2nd becoming non- 
magnetic layer 44, the 2nd ferromagnetic layer 45 which finally turns into the pin layer 7, and the 
antiferromagnetism layer 46 which finally turns into the magnetization fixed bed 8 is carried out one by one by 
sputtering etc. The spin bulb film 9 is formed by this. 

[0069] Next, the both ends of the spin bulb film 9 are removed, and it considers as a predetermined configuration. 
At this time, first, as shown in drawing 10 , on the 2nd non-magnetic layer 44, a resist ingredient is applied, a resist 
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layer is formed, patterning is carried out so that it may become a predetermined configuration about this resist layer 
by the photolithography method, and a resist pattern 47 is formed. 

[0070] Next, it etches until the substrate material 40 is exposed to the both ends of each class with ion milling etc., 
as shown in drawing 1 1 , and the both ends of the spin bulb film 9 are removed. 

[0071] Since the configuration of the bias layer 3 is prescribed with high precision by by removing the both ends of 
the permanent magnet layer 41 as mentioned above, it becomes easy to form the bias layer 3 of a predetermined 
configuration. And it becomes easy to offer the GMR component 1 which can impress sufficient bias field to the 
free layer 5. Moreover, the width of face of a magnetic force sencor becomes possible [ offering the GMR 
component 1 specified correctly ]. For this reason, the productivity of the GMR component 1 improves. 
[0072] Next, as shown in drawing 12 , the conductive metal layer 48 which finally turns into the electrode layer 1 0 
is formed in the both ends of the spin bulb film 9. 

[0073] Finally, a photoresist 47 is removed and the GMR component 1 as shown in drawing j_ R> 1 is completed. 
[0074] According to the manufacture approach of the GMR component 1, it becomes easy to offer the GMR 
component 1 as which the configuration of the bias layer 3 and a magnetic force sencor was specified with high 
precision so that clearly also from the above explanation. For this reason, the productivity of the GMR component 
1 improves. Moreover, it becomes possible to offer the GMR component [ there are few magnetic domain walls in 
the free layer 5, and ] 1 which can detect a minute external magnetic field with sufficient linearity. 
[0075] Below, the manufacture approach of the TMR component 20 is explained. 

[0076] First, as shown in drawing 13 , the 1st magnetic layer 51 finally set to lower magnetic-shielding layer 22a is 
formed on the 1 principal plane of the substrate material 50. As for the 1st magnetic layer 51, it is desirable to carry 
out flattening to altitude. The substrate material 50 is formed with a nonmagnetic non-conductive ingredient. As an 
example, what is used when [, such as an AlTiC system and a TiO-CaO system, ] manufacturing a thin film head 
generally is mentioned. 

[0077] Next, the 1st non-magnetic layer 52 finally set to lower gap layer 23 a on the 1st magnetic layer 51 as shown 
in drawing 14 , The permanent magnet layer 53 which finally turns into the bias layer 24, and the 2nd non-magnetic 
layer 54 which finally turns into an interlayer 25, The 1st ferromagnetic layer 55 which finally turns into the free 
layer 26, and the 3rd non-magnetic layer 56 which finally turns into the tunnel barrier layer 27, Sequential 
formation of the 2nd ferromagnetic layer 57 which finally turns into the pin layer 28, the antiferromagnetism layer 
58 which finally turns into the magnetization fixed bed 29, and the 4th non-magnetic layer 59 finally set to up gap 
layer 23b is* carried out by technique, such as for example, the sputtering method. 

[0078] Next, as shown in drawing 15 , on the 4th non-magnetic layer 59, a resist ingredient is applied, a resist layer 
is formed, patterning of this resist layer is carried out to a predetermined configuration by the photolithography 
method, and a resist pattern 60 is formed. 

[0079] Next, it etches until the 1st magnetic layer 5 1 is exposed to the both ends of each class, and it is made for 
each class to serve as predetermined width of face by ion milling, as shown in drawing 16 . 
[0080] Next, as shown in drawing 17 , an insulating layer 61 is formed on the 1st magnetic layer 51 etched and 
exposed. Then, a resist pattern 60 is exfoliated with an organic solvent etc. 

[0081] Next, as shown in drawing 1 8 , the 2nd magnetic layer 62 finally set to up magnetic-shielding layer 21b is 
formed on the insulating layer 61 which forms an abbreviation same side, and the 4th non-magnetic layer 59. Then, 
the 2nd magnetic layer 62 is made into a predetermined configuration, and it is referred to as up magnetic-shielding 
layer 21b. As an approach of forming the 2nd magnetic layer 62, plating using the resist pattern made into the 
predetermined configuration, the approach of etching after membrane formation by the spatter, etc. are mentioned. 
Thereby, the TMR component 20 as shown in drawing 7 is created. 

[0082] According to the manufacture approach of the TMR component 20, it becomes possible to offer the TMR 
component [ there are few magnetic domain walls in the free layer 26, and ] 20 which can detect a minute external 
magnetic field with sufficient linearity so that clearly also from the above explanation. 

[0083] In the GMR component 1, the bias layer 3 becomes possible [ impressing a bias field to the free layer 5 
whole ] by the bias layer's 3 adjoining the free layer 5, and forming it through the middle class 4, so that clearly 
also from the above explanation. For this reason, on the whole, the free layer 5 is single-domain-ized, and the GMR 
component 1 has little generating of a magnetic domain wall. 

[0084] Moreover, when the bias layer 3 and the free layer 5 join together in antiferromagnetism, the direction of the 
bias field which the bias layer 3 impresses to the free layer 5, and the direction of the GMR component 1 of the 
magnetization in the free layer 5 correspond. Since this enables it to carry out magnetic-domain control of from one 
edge to the other-end section continuously in the free layer 5, magnetization becomes fixed and distribution of the 
resistance in the GMR component 1 serves as bilateral symmetry. For this reason, it becomes possible to offer the 
GMR component 1 which can detect a minute external magnetic field with sufficient linearity. 
[0085] Moreover, the TMR component 20 is that the bias layer 24 can impress a bias field to the free layer 26 
whole by the bias layer's 24 adjoining the free layer 26, and forming it through the middle class 25. For this reason, 
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on the whole, the free layer 26 is single-domain-ized, and the TMR component 20 has little generating of a 
magnetic domain wall. 

[0086] Moreover, in the TMR component 20, when the bias layer 24 and the free layer 26 join together in 
antiferromagnetism, the direction of the bias field which the bias layer 24 impresses to the free layer 26, and the 
direction of the magnetization in the free layer 26 are in agreement. By this, since the bias layer 24 becomes 
possible [ the thing in the free layer 26 continuously done for the magnetic-domain control of from an edge to the 
other-end section ], it becomes fixed [ magnetization of the free layer 26 ]. And distribution of the resistance in the 
TMR component 20 serves as bilateral symmetry. 

[0087] Moreover, since it becomes easy to make the bias layer 3 and a magnetic force sencor into a predetermined 
configuration with high precision according to the manufacture approach of the GMR component 1 , productivity 
improves. Moreover, the magnetic domain wall in the free layer 5 becomes it is few and possible [ offering the 
GMR component 1 which can detect a minute external magnetic field with sufficient linearity ]. 
[0088] Moreover, according to the manufacture approach of the TMR component 20, the magnetic domain wall in 
the free layer 26 becomes it is few and possible [ offering the TMR component 20 which can detect a minute 
external magnetic field with sufficient linearity ]. 
[0089] 

[Effect of the Invention] In the magneto-resistive effect component concerning this invention, a hard magnetism 
layer becomes possible [ impressing a bias field to the 1st ferromagnetic whole layer ] by a hard magnetism layer's 
adjoining the 1st ferromagnetic layer, and forming it through the 1st non-magnetic layer, so that clearly also from 
the above explanation. For this reason, the magneto-resistive effect component concerning this invention single- 
domain-izes the 1st ferromagnetic whole layer, and becomes possible [ preventing generating of a magnetic domain 
wall ]. 

[0090] Moreover, when a hard magnetism layer and the 1st ferromagnetic layer join together in 
antiferromagnetism, the direction of the field which a hard magnetism layer impresses to the 1st ferromagnetic 
layer, and the direction of the magnetization in the 1st ferromagnetic layer are in agreement. By this, since a hard 
magnetism layer becomes possible [ the thing in the 1st ferromagnetic layer continuously done for the magnetic- 
domain control of from an edge to the other-end section ], magnetization of the 1st ferromagnetic layer becomes 
fixed and distribution of the resistance in a magneto-resistive effect component serves as bilateral symmetry. 
[0091] Moreover, since it becomes easy to set constant the configuration of a hard magnetism layer and a magnetic 
force sencor according to the manufacture approach of a magneto-resistive effect component, productivity 
improves. Moreover, the magnetic domain wall in the 1st ferromagnetic layer becomes it is few and possible 
[ offering the magneto-resistive effect component which can detect a minute external magnetic field with sufficient 
linearity ]. 
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[Translation done.] 
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